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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A) The polymer containing a carboxyl group, the compound which contains at least two or more vinyl ether 
radicals in B monad, and the photosensitive constituent characterized by including the compound which generates an 
acid by C activity energy-line exposure as an indispensable component. 

[Claim 2] The photosensitive constituent according to claim 1 characterized by the polymer A containing a carboxyl 
group having an aromatic series ring. 

[Claim 3] The manufacture approach of the pattern characterized by performing the process which applies a 
photosensitive constituent according to claim 1 or 2 to a substrate, the process which heats this substrate, the process 
which irradiates an activity energy line alternatively, the process which heats a substrate after an exposure, and the 
process developed with a basic developer one by one. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . 

[Industrial Application] This invention relates to the manufacture approach of a useful pattern at circuit formation of 
the electron device which used a photosensitive constituent and it, the charge of printing material, etc. 
[0002] 

[Description of the Prior Art] The positive type photoresist is widely used for formation of circuit patterns, such as 
current and an electron device. In many cases, as a positive-resist constituent used for these applications, what 
combined the quinone diazide compound as alkali fusibility novolak resin and a sensitization agent is used. 
[0003] This constituent uses the reaction which a quinone diazide radical photodissociates by the exposure of 
ultraviolet rays, and forms an indene carboxylic acid via a ketene. 

[0004] However, when a very minute pattern needs to be formed, resolution may be insufficient for the resist which 
used this quinone diazide compound. As an approach of heightening resolution, although application of CEL (contrast 
en HANSUDO layer) is performed, if CEL is applied, photosensitivity will fall, exposure takes long duration, and 
working efficiency falls and is not desirable. 

[0005] Moreover, since the principle of development uses the difference of the solubility produced in the exposure 
section and an unexposed part, In order development conditions are delicate, for strict development conditions to need 
to be controlled in order to acquire good repeatability, and for there to be also no unexposed part completely to a 
developer at insolubility Dissolve or swell, and the resistance over the etching reagent of the formed pattern falls, or a 
part of resist film unexposed in a development process also has the fault of the precision of the pattern formed tending 
to fall. 

[0006] The pattern formation approach using the ingredient and it in which change the solubility over the developer of 
the exposure section and the non-irradiated section, and a pattern is made to form is proposed by a U.S. Pat. No. 
3779778 specification, JP,59-45439,A, JP,63-250642,A, etc. by generating an acid in the pattern latent-image section 
by the exposure of ultraviolet rays, an electron ray, etc., and on the other hand, making a polymer produce an 
elimination reaction continuously by making this acid into a catalyst. 

[0007] Although photon yield is high as compared with what made quinone diazide the sensitization agent in these 
constituents and photosensitivity improves, the principle of development is the same as that of what used quinone 
diazide, and has the same trouble as the above. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the manufacturing method of the 
pattern which used an especially useful photosensitive constituent and it for the new principle aS a****** positive type 
photoresist, an object for printing ingredients, etc. which solved the fault of the above-mentioned positive type = 
photosensitivity constituent of the **** former. 
[0009] 

[Means for Solving the Problem] The result wholeheartedly studied about the approach this mvention persons conquer 
the fault like the above-mentioned which a positive type photosensitivity constituent has, The constituent which 
consists of the polymer containing a carboxyl group, a multi- vinyl ether compound, and a compound that decomposes 
by activity energy-line exposure and generates an acid this time And if the formed paint film is heated, a bridge will be 
constructed by the addition reaction of a carboxyl group and a vinyl ether radical. If it becomes insolubility to a solvent 
or an alkali water solution, and an activity energy line is irradiated and carries out exposure afterbaking further It is 
****** f or completing a header and this invention for becoming the photosensitive constituent which functions by the 
completely new mechanism that the structure of cross linkage is cut by the catalysis of the generated acid, and an 
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exposure part becomes fusibility again to a solvent or an alkali water solution. 

[0010] In this way, this invention offers the manufacture approach of the polymer containing A carboxyl group, the 
compound which contains two or more vinyl ether radicals in B monad, the photosensitive constituent which contains 
the compound which generates an acid by C activity energy-line exposure as an indispensable component, and the 
pattern using it. 

[001 1] According to the constituent of this invention, a trouble which is seen by the conventional positive resist 
mentioned above since a part for an unexposed part was completely insolubilized to the solvent and alkali water 
solution which are used for development by taking the structure of cross linkage and the dissolution or swelling of an 
unexposed part did not arise at all at the time of development is not produced. 

[0012] Moreover, since a functional group with a high absorbancy index does not need to be used for the constituent of 
this invention so much like the resist which makes quinone diazide a sensitization agent, the acid which could make 
transparency over an activity energy line high, and was generated in the exposure section acts as a catalyst at the time 
of heating, and in order to cut the structure of cross linkage continuously, it can make high sensibility as a 
photosensitive constituent which acts on a positive type. 

[0013] Furthermore, the pattern formed with the constituent of this invention has very useful contrast as a very large 
therefore resist for detailed patterns. 

[0014] Hereafter, this invention is further explained to a detail. 

[0015] A) Resin, such as a polyester system which the polymer book polymer A containing a carboxyl group is a film- 
forming polymer which contains at least one carboxyl group in a monad, for example, has a carboxyl group atlthe 
inside of the homopolymer of the polymer partial saturation monomer containing a carboxyl group, the copolymer of 
this carboxyl group content monomer and other copolymerizable monomers, and a chain or the molecule end, a 
polyurethane system, and a polyamide system, etc. is mentioned. 

[0016] As a polymerization nature partial saturation monomer containing the above-mentioned carboxyl group An 
acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, etc. are mentioned. For example, as these carboxyl 
group content monomer and other copolymerizable monomers For example, a methyl acrylate (meta), an ethyl acrylate 
(meta), acrylic-acid (meta) propyl, Butyl acrylate, acrylic-acid (meta) hexyl, acrylic-acid (meta) octyl, (Meta) 2- 
ethylhexyl acrylate, acrylic-acid (meta) nonyl, (Meta) CI - C12 alkyl ester of acrylic acids (meta), such as acrylic-acid 
DESHIRU; (meta) Acrylic-acid hydroxyethyl, (Meta) 2-hydroxypropyl acrylate, acrylic-acid (meta) 3-hydroxypropyl, 
(Meta) C2 - C6 hydroxyalkyl ester of acrylic acids (meta), such as acrylic-acid hydroxy butyl; Styrene, (Meta) Vinyl 
aromatic compounds, such as alpha methyl styrene and p-tert-butyl styrene; Vinyl acetate, (Meta) Acrylonitrile, 
acrylamide (meta), vinyl pyrrolidone, etc. are mentioned, these monomers may be used independently, respectively, or 
two or more sorts can be used, combining. It is suitable to use vinyl aromatic compounds, such as styrene, alpha methyl 
styrene, and styrene (for example, p-tert-butyl styrene) by which C1-C6 alkylation was carried out, as a monomer of 
especially these others in respect of the precision of the image pattern formed, etching-proof nature, etc. 
[0017] Generally, as for especially the carboxyl group content polymer A, it is desirable about 3000 - abbreviation 
100000, and to have the number average molecular weight of about 5000 - about 30000 within the limits, and il is 
[ especially the content of a carboxyl group ] desirable for there to be 0.5-10Eq within the limits of 0.5-5Eq generally 
per 1kg of polymers. When the degree of cross linking of the film which will be formed by heating before an activity 
beam-of-light exposure if there are few contents of a carboxyl group in 0.5Eq /than kg is not enough, and there is an 
inclination for development nature to fall low and the solubility of the exposure section to an alkaline developer 
exceeds kg in another side and lOEq /, there is an inclination for the storage stability of a constituent to fall. 
[0018] Moreover, it is suitable for especially the polymer A that 0 degrees C or more of the glass transition temperature 
(Tg) are in within the limits which is 5-70 degrees C. A paint film shows adhesiveness that Tg is 0-degree-C end, and 
there is an inclination dust, dust, etc. become easy to attach and it is hard coming to deal with. 

[0019] B) The compound book compound B which contains two or more vinyl ether radicals in a monad the inside of a 
monad - formula -R-0-CH=CH2[- here - R - ethylene - The vinyl ether radical shown by] showing the alkylene 
group of the carbon numbers 1-6 of a propylene, a butylene, etc. At least two pieces, It is the compound of the low 
molecular weight contained 2-4 pieces preferably or the amount of macromolecules. For example, bisphenol A, 
Bisphenol F, Bisphenol S Polyphenol compounds, such as phenol resin, and ethylene glycol, Propylene glycol, 
trimethylol propane, trimethylolethane, A condensate with polyols, such as pentaerythritol, and alkyl halide vinyl ether, 
such as chloro ethyl vinyl ether; Tolylene diisocyanate, The reactant of the poly isocyanate compounds, such as 
xylylene diisocyanate, hexamethylene di-isocyanate, and isophorone diisocyanate, and hydroxyalkyl vinyl eth^r like 
hydroxyethyl vinyl ether etc. is mentioned. The reactant of the poly isocyanate compound and hydroxyalkyl vmyl ether 
which have the above-mentioned polyphenol compound, the condensate of alkyl halide vinyl ether, and a ring h 
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especially is suitable from viewpoints, such as precision of etching resistance and the pattern formed. 
[0020] Compound B is liquefied in ordinary temperature, or desirable. [ occur / 150 degrees C or less especially of 
things 130 degrees C or less tend to shift / the melting point or softening temperature / into Polymer A at the time of 
heating before an activity energy-line exposure, and / the addition reaction of the carboxyl group of Polymer A and the 
vinyl ether radical of Compound B / tend / and ] 

[0021] C) The. exposure of the activity energy line mentioned later decomposes the compound book compound C 
which generates an acid by activity energy-line exposure, it is the compound which generates the acid of sufficient 
reinforcement to cut the structure of cross linkage formed between said Polymers A and Compounds B, for example, 
what is shown by the following formula is included. 
[0022] 

[Formula 1] Ar2I+ and X- (I) 

[At expresses an aryl group, for example, a phenyl group, among a formula, and X- expresses PF6-, SbF6-, or AsF6-.] 
[0023] 

[Formula 2] Ar3S+ and X- (II) f 

[Ar and X- has the same semantics as the above among a formula.] 

[0024] * 
[Formula 3] 

N 2 + -x- cm) 




[0025] [R expresses the alkyl group of carbon numbers 1-12, or the alkoxy group of carbon numbers 1-12 among a 
formula, n expresses 0-3, and X- has the same semantics as the above.] 
[0026] 
[Formula 4] 

©\ /"A /"A 

<ox w 

[0027] [X- has the same semantics as the above among a formula.] (y. 

[0028] 

[Formula 5] 

[0029] [X- has the same semantics as the above among a formula.] 
[0030] 
[Formula 6] 

/ — i zU 

[0031] [X- has the same semantics as the above among a formula.] 
[0032] 
[Formula 7] 
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Fe + • X- 

<^C^CH(CH 3 ) 2 



(VII) 



[0033] [X- has the same semantics as the above among a formula.] 
[0034] 



[Formula 8 J 



ClsC^Jl^CClj 
CC1 3 



(VI) 




N0 2 



(K) 



[0035] [Rl and R2 express the alkyl group of carbon numbers 1-12, or the alkoxy group of carbon numbers 1-12 
independently among a formula, respectively.] 
[0036] 
[Formula 9] 




(X) 




SO3- • I + 



(XI) 



[0037] [Rl and R2 have the same semantics as the above among a formula.] 
[0038] 
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[0039] The carboxyl group content polymer A which described the photosensitive constituent of photosensitive 
constituent this invention above what contains three components of the vinyl ether radical content compound B and the 
acid generating compound C as an indispensable component — it is — the blending ratio of coal — the application of this 
constituent etc. - responding - the large range - cotton intermediary ******, although things are made The vinyl ether 
radical content compound B receives the carboxyl group content compound A 100 weight section. Generally The 5 - 
150 weight section, Using it within the limits of the 10 - 100 weight section especially ****** and the acid generating 
compound C Generally it is appropriate 0.1-40 weight section and to use within the limits of 0.2 - 20 weight section 
especially to the total quantity 100 weight section of the carboxyl group content polymer A and the vinyl ether radical 
content compound B. 

[0040] Sensitizing dye may be blended with the photosensitive constituent of this invention if needed, and coloring 
matter, such as a phenothiazin system, an anthracene system, a coronene system, a benzanthracene system, a perylene 
system, a pyrene system, a merocyanine system, and a keto coumarin system, is mentioned to it as sensitizing dye 
which can be used, for example. 

[0041] the loadings of these sensitizing dye - the polymer A100 weight section - receiving - 0.1 - 10 weight section - 
- within the limits of 0.3 - 5 weight section is preferably suitable. 

[0042] Moreover, in order to give the suitable flexibility for the film formed, non-adhesiveness, etc., to the constituent 
of this invention, plasticizers, such as phthalic ester, polyester resin, acrylic resin, etc. may be added. As for those 
additions, it is usually desirable that they are below 50 weight sections to Polymer A, a vinyl ether radical content 
compound, B, and the total quantity 100 weight section of the acid generating compound C. 
[0043] Furthermore, to the constituent of this invention, coloring agents, such as a fluid modifier, a color, and a 
pigment, etc. may be added if needed. 

[0044] The photosensitive constituent of this invention can prepare each component described above remaining as it is 
or by mixing in a solvent if needed. If the solvent which can be used in that case can dissolve each component of a 
constituent, there will be especially no limit. For example, an acetone, a methyl ethyl ketone, methyl isobutyl ketone, 
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Ketones, such as a cyclohexanone and isophorone; Methyl acetate, ethyl acetate, Ester, such as butyl acetate; The 
aromatic series radical content alcohols; ethylene glycol of the carbon numbers 1-10, such as a methanol, ethanol, and 
propanol, such as fatty alcohol; benzyl alcohol, Propylene glycol or the methanol of those diethers, ethanol, Glycol 
ether, such as ester of monochrome, such as a butanol, a hexanol, an octanol, benzyl alcohol, and a phenol, a diether, or 
the mono-ether concerned; Dioxane, cyclic ether [, such as a tetrahydrofuran, ]; - ethylene carbonate, propylene 
carbonate, etc. are annular — carbonate; aliphatic series and aromatic hydrocarbon can be mentioned. If needed, these 
solvents can mix independent or two kinds or more, and can be used. 

[0045] As formation of the pattern which uses the photosensitive constituent of formation this invention of a pattern is 
described below, it can be performed. 

[0046] First, the constituent of this invention is applied with coating methods of itself known, such as for example, spin 
coating, spray coating, roll coating, curtain flow coating, and print processes, on substrates, such as a silicon wafer of a 
substrate, for example, the aluminum plate for PS plates, the substrate for printed circuits which laminated copper foil, 
and a semiconductor material. Although the spreading thickness at that time is not restricted strictly and can be changed 
according to the purpose of using a formation pattern etc., it is usually suitable at desiccation thickness within the limits 
of about 0.5-15 microns of abbreviation. 

[0047] The substrate with which this constituent was applied is heated for abbreviation 1- about 30 minutes under the 
temperature from which crosslinking reaction occurs substantially between the carboxyl group content polymer A and 
the vinyl ether radical content compound B, and a time amount condition (for example, the temperature of about 60 - 
150 degrees C of abbreviation), and bridge formation hardening of the paint film is carried out. ' 
[0048] Subsequently, an activity energy line is irradiated to the hardening paint film on a substrate at an image ' 
selection target using a positive photomask, a reduced-projection-exposure machine, a direct writing machine,;etc. 
Although the activity energy line which can be used here is chosen depending on the class of acid generating ^ 
compound C blended with the sightseeing nature constituent etc., an electron ray, monoxheomatic rays with a > 
wavelength of 200-600nm, or those mixed beams of light are mentioned, for example. 

[0049] The substrate with which the activity energy line was irradiated is heated for abbreviation 1- about 30 minutes 
under temperature which cutting of the structure of cross linkage of said hardening paint film subsequently produces 
under existence of the acid generated by this exposure, and a time amount condition (for example, the temperature 
which is about 60- 150 degrees C of abbreviation), and cuts substantially the structure of cross linkage of the paint film 
of an exposure part. 

[0050] Thus, by processing with a developer the substrate heated, irradiated - heat-treated, a pattern can be formed on a 
substrate. Hydroxy ammonium salt, such as the liquid which has as a developer the capacity to dissolve the carboxyl 
group content polymer A, for example, a water-soluble organic base, for example, alkanolamine, and a 
tetraethylammonium high DOROKI side; water solutions, such as inorganic alkali, for example, caustic alkali of 
sodium, sodium carbonate, and meta-silicate of soda, can be used. 

[0051] These alkalis are independent, or two or more kinds may be mixed and they may be used. As for the 
concentration of those matter, it is desirable that it is usually 0.05 to 10% of the weight of within the limits. Moreover, 
you may add by the concentration within the limits which mixes [ this developer and ] the solvent described as an 
usable solvent if needed on the occasion of manufacture of the photosensitive constituent of this invention. , 
[0052] Development can be immersed in a developer in a substrate, or can be performed by the approaches of itself 
known, such as spraying a developer on a substrate. A substrate can be rinsed if needed after pattern formation, and/or 
stoving can be carried out. 

[0053] Furthermore, when a substrate can be etched, the exposed substrate part can be removed by the suitable etching 
agent, and a relief image can be obtained by removing the coat which remains if still more nearly required by the 
suitable remover. 

[0054] Thus, the pattern formed is a very minute pattern, and since contrast is also excellent, it can be used in favor of 
the printing version of which a detailed image is required, relief, a display, etc. and manufacture of a printed circuit 
board. 

[0055] The precision of the pattern with which especially the photosensitive constituent of this invention excels 
[ unexposed part ] in the resistance over a developer or an etching reagent, and is formed compared with the 
conventional positive type photoresist in order that the unexposed part of the resist film may take the structure of cross 
linkage is excellent, therefore extensive application is expected in fields, such as semi-conductor precision processing 
of the printed circuit board of a detailed pattern, LSI, etc., and metal micro processing. 
[0056] 

[Example] Hereafter, an example explains this invention still more concretely. In addition, the "section" and "%" are 
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weight ofi tena - 
[0057] 



The exarf*P le 1 of manufacture: Composition of the carboxyl group content polymer A-l Acrylic acid The 216 sections 
Styrene Tk e 500 sections n-butyl methacrylate The 284 sections Azobisisobutyronitril (azobisuisobutironitoriru) After 

2 hours v^ aS re( l uired md dropped into the methyl-isobutyl-ketone 600 section which heats the mixture which consists 
of the 50 S ections at 80 degrees C, and is agitated, ******** A .j mamta ined at the temperature for further 2 hours was 
obtained. About 62.5% of solid content, a three mols [/kg ] carboxyl group, the aromatic series ring content 34.6 weight 
section/ 1 00 weight sections polymer. 

[0058] , _ . 

The exaiHP le 2 of manufacture: Composition of the carboxyl group content polymer A-2 Acrylic acid The 288 sections 
Styrene Tfr e 300 sections n-butyl acrylate The 255 sections 2-hydroxyethyl acrylate The 157 sections T-butyl 
peroxybe* 120 ^ 6 After 2 hours was required 3110 dropped into the 2-butoxyethanol 1000 section which heats the mixture 
which coH sists of the 100 sections at 1 10 degrees C, and is agitated, the ****** polymer A-2 was obtained to the 
temperatu re for filrther 2 hours - About 50% of solid content, a four mols [/kg ] carboxyl group, the aromatic series ring 
content 7 wei § ht section / 1 00 weight sections polymer. i . 

T?e 5 exarHP le 3 of manufacture: Composition of the carboxyl group content polymer A-3 Acrylic acid The 72 sections 
Styrene T^ e 650 sections Eth y l acrylate The 100 sections n-butyl acrylate The 178 sections azobisuisobutironitoriru 
The r,o\y^ cTization of the mixture which consists of the 75 sections was carried out completely like the example 1 of 
manufacture and the polymer A-3 was obtained. The aromatic series ring content 45 weight section / [ the solid content 
of about 62-5%, the carboxyl group content of one mol/kg, and ] 100 weight sections polymer. 
[0060] Tfr 6 exam P le 4 of manufacture: 45.6g [ of synthetic bisphenol A ] and 2-chloro ethyl-vinyl-ether 80ml and 
toluene l0 0ml of the vin y l ether compound B-l were put into the 250ml flask, the 20g sodium hydroxide was supplied 
after the ni* 10 ^ 11 P ur § e > and 80 degrees C was heated for 30 minutes. The solution which dissolved the 4.56g 
tetrabutyl^ 1111011 ! 11111 star s P icture in 20ml 2-chloro ethyl vinyl ether after that was thrown in, and the pyrogenetic 
reaction v^s carried out at 95 degrees C for 5 hours. The oil reservoir was separated after washing a reactant by 
deionized water 3 times - The oil reservoir was distilled, unreacted 2-chloro ethyl vinyl ether and toluene were removed, 
and the vin vl ether compound B- 1 was obtained. This compound contained two vinyl ether radicals in the monad. 
[0061] Th e example 5 of manufacture: The synthetic o-cresol 1490 section of the vinyl ether compound B-2, the 30% 
formalin 1 145 section > me deionized water 130 section, and the oxalic acid 6.5 section were put into the flask, and 
heating refl uX was carried out for 60 minutes. Subsequently, the 13.5 sections were added and the heating reflux of the 
15% hydr° chloric acid was carried out for 40 minutes. Subsequently, about 15-degree C deionized water of the 400 
sections vt^ added ' contents were ke pt at about 75 degrees C, and resin was settled. Subsequently, the sodium- 
hydroxide solution was added 35%, the water layer after neutralization was removed, further, after adding the 
deionized ^ ater of the 400 sections ^d washing resin at 75 degrees C, the water layer was dried at about 120 degrees 
C under red uced pressure, after repeating removal and the still more nearly same washing actuation twice, and novolak 
phenol resi n was obtamed - It is molecular weight 600 [ about ] and is ****** 

[0062] The vinyl ether compound B-2 was obtained by the completely same approach as the example 4 of manufacture 
except usi^ the 15 sections for the resin concerned instead of the bisphenol A 45.6 section. This compound contained 

3 5 vinyl ether machine abbreviation in the monad. 

[0063] The example 6 of manufacture: In response to [ for 3 hours ] the bottom of existence of the dibutyl tin diacetate 
1 section, th e v ^ ether compound B-3 was obtained for one mol of synthetic trimethylol propane of the vinyl ether 
compound 2" 3 > me 75% ethylene glycol wood ether solution 875 section of the poly isocyanate to which three mols of 
tolylene dU s0Cvanate were made to react, and the 2-hydroxyethyl vinyl ether 264 section at 35 degrees C. This 
compound contained three vinyl ether radicals in the monad. About 81% of solid content. Example 1 Copolymer A-l 
(62.5% 0 f solid content) The 160 sections Vinyl ether compound B-l The 70 sections Photo-oxide generating agent C- 
1 Note 1 The mixture of the ten sections was dissolved in diethylene-glycol wood ether, and it considered as 20% of 
the weight of Ac solution. 

r0064] Aft 6f P amtm § °y spin KOTA so that it may be set to 1 micrometer by desiccation thickness on a silicon wafer, 
it dried for 1° minutes at 90 degrees C. 

[0065] After ultraviolet radiation's with a wavelength of 356nm having changed the dose gradually at this substrate, 
irradiating aIld heatm § at 90 degrees C for 20 minutes, negatives were developed using 2.38% of 
tetramet jjylammonium hydronalium oxide water solution. 

[0066] Contrast indicates a very high value to be 10.9, reduction of the film for an unexposed part and swelling are 
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completely seen, and the gamma value (notes 2) calculated from the survival rate curve of the film after the 
development to the amount of UV irradiation is inside ****. 

[0067] After forming the 1 -micrometer film on the silicon wafer similarly and irradiating a 365nm ultraviolet radiation 
line by light exposure 8 mj/cm2 using a pattern mask, it processed completely the same with having described above, 
and RJhine I tooth-space =1 / 1 -micrometer image was formed. The include angle of a wafer front face and an image 
pattern wall surface to make estimated the cross-section configuration of an image pattern. An include angle is the 
pattern configuration where are 89 degrees and it excelled extremely, and is ******. The image formation minimum 
light exposure is 6 mj/cm2, and is ******. 

[0068] notes 1 ) Photo-oxide generating agent C-l : the thing of the following type was used. 
[0069] 

[Formula 11] 
CH 




N0 2 



[0070] notes 2) Gamma value : it is an index showing contrast, and contrast is so high that a value is large, 
measurement - an approach the volume on photopolymer gathering for friendly discussion, a photopolymer handbook, 
101-103 pages, and given in "Kogyo Chosakai Publishing (1989)" - 4s **. 

[0071] Example 2 Copolymer A-2 (50% of solid content) The 200 sections Vinyl ether compound B-2 The 20 sections 
Photo-oxide generating agent C-2 Notes 3 The 7.5 sections Sensitizing dye 1 Note 4 The mixture of the one section 
was dissolved like the example 1, it painted by the spin coater so that it might become 3 micrometers of desiccation 
thickness on a silicon wafer, and it dried for 10 minutes at 50 degrees C. 

[0072] The gamma value was calculated completely like the example 1 except using a 488nm visible ray for this 
substrate. A gamma value indicates a value with very high contrast to be 10.1, reduction of the film for an unexposed 
part and swelling are completely accepted, and it is inside ****. 

[0073] Subsequently, the configuration of an image pattern was evaluated completely like the example 1 except making 
light exposure into 3 mj/cm2, using the 488nm light as an exposure beam of light. An include angle is the pattern 
configuration where are 87 degrees and it excelled extremely, and is ******. The image formation minimum light 
exposure is 2 mj/cm2, and is ******. 

[0074] notes 3) Photo-oxide generating agent C-2 : the thing of the following type was used. 
[0075] 

[Formula 12] 




S0 3 " • I + 



[0076] notes 4) Sensitizing dye 1 : the thing of the following type was used. 
[0077] 

[Formula 13] 



0 




[0078] Example 3 copolymer A-3 (62.5% of solid content) 160 section vinyl ether compound B-3 T5 section photo- 
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oxide generating agent C-3 Note 5 The mixture of the five sections was dissolved like the example 1, it painted so that 
it might become the substrate which laminated 18-micrometer copper foil in the polyimide film with 5 micrometers of 
desiccation thickness by the roll coater, and it dried for 10 minutes at 1 10 degrees C. 

[0079] The gamma value was calculated for this substrate completely like the example 1. A gamma value is [ 9.7 and ] 
quantity and ** very much. 

[0080] Subsequently, it heated at 130 degrees C after 12 mj/cm2 exposure for 15 minutes with the quantity of light 
which carried out the monitor by 365nm with the ultrahigh pressure mercury lamp through Rhine / tooth-space' =50/50- 
micrometer photo mask on the substrate created similarly. Subsequently, the copper which exposed development after 
****** using the copper chloride in the sodium carbonate water solution 3% was etched, and the etching pattern which 
was excellent by subsequently removing the coat on a substrate in a caustic-alkali-of-sodium water solution 3% was 
formed on the substrate. 

[0081] notes 5) Photo-oxide generating agent C-3 : the thing of the following type was used. 
[0082] 

[Formula 14] 



[0083] Example of comparison 1 carboxyl-group content polymer 1 acrylic acid 288 section styrene 300 section n- 
butyl acrylate 300 section 2-hydroxyethyl acrylate 1 12 section t-butyl peroxybenzoate After 2 hours was required and 
dropped into the 2-butoxyethanol 1000 section which heats the mixture which consists of the 100 sections at 1 10 
degrees, and is agitated, the ****** polymer 1 was obtained to the temperature for further 2 hours. About 50% of solid 
content, a four mols [/kg ] carboxyl group, the aromatic series ring content 20.7 weight section / 100 weight sections 
polymer. Ji 
[0084] 

Polymer 1 (50% of solid content) 200 section sensitization agent 1 Note 6 The 30 sections were painted by the spin 
coater so that it might become 1 .3 micrometers of desiccation thickness on a silicon wafer as a solution 20% by 
diethylene-glycol wood ether, and after drying at 120 degrees C for 20 minutes, the characteristic curve was acquired 
like the example 1 . The gamma value was 2. 1 , and the unexposed part was dissolved about 30%, when the exposure 
section dissolved completely. 

[0085] The developer was changed into the sodium carbonate water solution 0.5%, and the gamma value was measured 
similarly. The gamma value was 3.3, and the unexposed part was dissolved about 3%), when the exposure section 
dissolved completely. 

[0086] Light exposure was made into 80 mj/cm2, except using a sodium carbonate water solution for a developer 0.5%, 
the pattern was formed on the substrate completely like the example 1, and the cross section was observed. The include 
angle which a substrate and a pattern make is 79 degrees, and is ******. By this example, an image can be formed by 
two or less light exposure 60 mj/cm, and it is inside ****. 

[0087] notes 6) Sensitization agent 1 : the thing of the following formula was used. 
[0088] 

[Formula 15] ■},:. 

\ Q=-S(V 

[0089] The 30% formalin 1 145 of example duplex coalesce of comparison 2o-cresol 1490 sections section, the 
deionized water 130 section, and the oxalic acid 6.5 section were put into the flask, and heating reflux was carried out 
for 60 minutes. Subsequently, the 13.5 sections were added and the heating reflux of the 15% hydrochloric acid was 
carried out for 40 minutes. Subsequently, about 15-degree C deionized water of the 400 sections was added, contents 
were kept at about 75 degrees C, and resin was settled. Subsequently, after having added the sodium-hydroxide 
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solution 35%, having removed the water layer after neutralization, adding the deionized water of the further 400 
sections and washing resin at 75 degrees C, the water layer was removed, after repeating the still more nearly same 
washing actuation twice, under reduced pressure, it dried at about 120 degrees C, and novolak phenol resin (polymer 2) 
was obtained. It is molecular weight 600 [ about ] and is ******. 

[0090] Polymer 2 100 section sensitization agent 1 The 20 sections were dissolved like the example 1 of a comparison, 
and the 1.3 -micrometer coat was formed on the silicon wafer. The gamma value was measured completely like the 
example 1. 

[0091] The gamma value was 4.6, and when the exposure section dissolved completely, the unexposed part dissolved it 
about 15%. Subsequently, except making light exposure into 80 mj/cm2, the pattern was formed completely like the 
example 1 and the cross section was observed. The include angle which a substrate and a pattern make is 82 degrees, 
and is ******. By this example, a pattern can be formed by two or less 55 mj/cm, and it is inside ****. 



[Translation done.] 
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